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mm 2 0 0 2 - 3 5 6 1 2 7 ^- V \ 1/ 

Iio7- mi, 

bHIS^S^O^^E 'j -fe^O#*f±, Pf t^Wi 1 £tjl2MISFET<h, Nf-**^ 
M<7)^3, f£4> f&5 £f&6MISFET££jyi&U hu IB# 1 i * 3 MISFET?) K V 4 
>tmU%2 <hH 4MISFETGDy— h«M£ft, huIEHI t H 3 MISFETOy- h 
ifltff£H2 t H 4 MISFET<7) >(±Si^^ huISH 5 M I S FETOV-^ 

• >^f&(±iuffiSll tf^ MtH3MI SFETOKU'f'/tOBIciiR 

£ft, HufE^6M I S FETWV-^ • KW >&J»»±flrSB#2 tr? hllfcfM 
MI SFETOKH^tO|iii:«$t$ii, HUfEU 1 7iM3MMISFETO?--v*;l' 

bu i asi 5t^6 misfet<7> ^ * * )v mm. £ ft & m£ k mfi * £ $ 1 wfctf 

2 ] 

<r> m k Kg $ ft £ *&*t n ^tswffmot, 

HUIE^ 1 7!/Mfl 6 MISFET<7>«fcli l±mUm 1 ^>*f£® 1*1 KiJS $ ft, 
mifS^i7!;M^6MISFET<7)^ -v * £ ft£^itfi£v^c«Jf 5Mdlt£ 

ftrv^^#^a 0 

3 ] 

if #® 2 tm<D¥-mvfmw: k & v> t , 

mum 5mi sFET^ft* wi&wl £ ft £ n^omfi a^oy- h 7& ? m$c $ 
ft*: 7 - KHome iziB cxfam 2 ft> 

ft £ 7 - KlftOTO tC/S £ TfiflJfP $ ft. 
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ifcKlgMS $ * ■=& -t frie^ 5ii6MI SFETOft* ;M S ^J& $ ft 

[1***14] 

If 2 IE«^^«f«e ^ *3 ^ T , 

p< * 'J -b ;i/ tc» $ ftfcUirSB* 1 SBIt^Pl i; $ ft£ *m fr^Ic 

[W*« 5 ] 

o m n sem $ ft *£*te * *r-r £ 7 7 o t^ot, 

mffs0 2^2i#s^Bufa^^'; -t^<DW}^mn±x 0 &*#v>mj±7mi*in£ft, 

HUfS^ 3 6 MISFETc^ifcH ti HufEi£ 1 #2JM£® ft KBfifc $ ft. 

fljffi&fl 1 t m 2 MISFET(i^MMISFETT\ it^'timUm 1 #>*#Jf <£>± K V - 

6 ] 

mi i:^2MfflPft^;HMI SFETi:, Hi tf2«ftfflNft^^l 
MI SFETh, mi ti2glffiNft^;HMI S F E T £ £ ^ * 

tSEflie^fflNft^^aMI SFEW- h fc^**^j£^:«U:gMa£ 

ft, 

fj|5H2$s3ifflN^--V^;i/MM I S F E Toy- h «h *;i^J&^#H±8M&$ 

ft, 

tufSH 1 ti2ftffflPf t^;HM I S FEW, # 1 fc#2IB»ffiN?-* 

^/umi s few- h t^-^^^mmmtmmi^nx^^^z t zwm. 
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7 - Kj» $ Hfrie * •=& -t ^ ofr isn i (gsaiffl n ^ -v * jum i s f 

fulfil ^ V t;n±soi ItcM^titv^fifrSio 

[fflfjjfcE 8 ] 

Hi ti2iftfflNft^/U!MI SFET^ 01 tfg2$£i£fflN^*;H[ 

m i ^iffi m2 ¥m#m t > niria* \tm2 ¥-m*m t <d m^mmm t * 

fffBfS 1 K t±a&0»lMISFET0l£iS«* f SJR $ *U 

m0 2#-*^<^-^(»K01###litMfS«M^^tt-Cv^v^l^ 

Iff 1 o ] 

«riE» 2 staffs 2 «^«™^p Nm&zfm-rzmm. 
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OH2MISFETri^JjE $ a, 

fjfg^ 3 ^smMmz^, mum 3 *<7>&ftmtfp wm&zmmir&mm. 
[it 11] 

1 2 ] 

fl&sE«&*««tw^nsp $n s *be mzm^<DmimsFETKm£2frz>W)W i mf± 
[if im 1 3 ] 

mum 2 tm 3 ^sfrfi^^AtH^n]i^^^^n^>#*#^ffio 

[If ^ 1 4 ] 

mmm2 tm 3 ^mfonm-^mzv y ? ? m^m^w±.^nmt & * 4 ? 
immm 1 5 ] 

(Dm 2 MI SFET tZMffi-fZ^ l m&ut, 
»H3MI S F E T i: ^ f 2 HIKSB t 7 ^ ti 

, Buifi^^f «9 ^myommtm^m 2 mmm<Dm 2 ^mmim^m £ tt 
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mm 2 0 0 2 - 3 5 6 1 2 7 ^- v : 5/ 

m^mm<D±'D^mm¥M^^, mmm&%, 3 m i s f e tco»/i^m 
mmm±<r>m imisf e T<Dfcmmi±&* mum 1 ^mwmmt p n«^£b 

tulEmmo^2M I S F ETO^Ilii^-^WtjlSllS^^fllt^ PNg^^B 

limm 1 6 ] 

Iff EH 1 flII±Nlt:-$)oT, 

[it 1 7 ] 

mum 1 m^u^x^nm^^^m-t^^m^Wo 

[I**^ 1 8 ] 

huieh 1 iura(±> M^HuiEn y y ? moymftnjzzmm-? & * ^ y^-m^ 

1 9 ] 

mm%%k<7)M 3 misfet^- h mm* v u > * a -eflUS; $ *u 

ItrfB^^COH 3 MISFETOPf - -v * iVlS^f -V ^ JWMMISFET<7) Y — h m^liPM 
[If 3fc£ 2 0 3 
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9&m 2 0 0 2 - 3 5 6 1 2 7 ^- v : 6/ 

mmm± Oy'jnv JiH * L ff t£ K ffM Ztifzi><DX$>Z> ¥-m 

2 1 ] 

buIBH 1 Jt/Sfil 3 M I SFET^*- h «M(i|W| DIST'M^ *i£#2f#^ 
2 2 ] 

m^.Mi 6 Kum<D¥mfo^wi~gKmzm 1 ti2Mi sfetcj: o^jss 

2 3] 
2 4 ] 

flu IB SRAM^t'J-t^ mFf B S O I SBK^J&Stu 

[If 2 5 ] 

W^2 4 i:f»^f#:tt(:^v^, 
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[W*II2 6] 

n i ^m^-m t, m2 ^##a ^ , mum i tm2 ^mi^m t <d m^mmm t * 

tm&N^V ^)VmW 1 M I SFETi:, Ht<7)Pf J r^iH|2MI SFET 
Nf t^JHi3M^6MI SFETtPf ^^;Hi7Mi8MI SFE 

t t zMm-tz ^n^^tu 

ftrfBH 1 Jbmmm 8 M I S F ET«|(i^|l MfriCff^^ti, 
fjfB^ 1 7bm.mm 8 M I SFE T<DV— F-m^lfiv'J 3>y;V7-^A« 

mr mm 2 *mfcm k t±«E^p»p $ *i* ###^«o 

2 7 ] 

mmm3 tm 4M i s few- Hiitm?- 

Buie^5 t!7MI SFEW- h(iitrfS^6 tm SMI SFETOKM> 
BUfB^6 i^8MI SFE Toy- h (ifyffiH 5 t|7MI SFETOKM> 
huIE^3 hJMMI S FETco^-^ ^;vfIttomfi«imrfE7- KaftOW&KJfci: 

[W^JI 2 8 ] 

fif^2 6 KSaifco^&ttggfiKiin-C, 
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2 9 ] 

»jfc£2 6 t-IStt^^zi^Sti, lKffB*2###:«0— «BtCj|fti»|RtfrfB* 1 
[if ^ 3 0 ] 

it ^ 2 8 ^fE»<^>*#^e(i, Huie^ 2 #s^s<7)-^^ife*im^ fris^ 1 

fly 2 it n If* ot, buIB^ 2 Hf|lJP $ *i£ W.J±.lt±tim 

im*^3 1] 

if ^3 o izumo^m^w^^x , 

[if ^ 3 2 ] 

m i t , m 2 t , mmm \t*2 *mwm t <d mwmmm t * 

M(7)Nft^«lMI SFETt, li^Pft^«2MI SFET 
Nf t^;Hi3Mf6MI SFETiPf t^i«7M!8MI SFE 

h&3b# i Tbmmmm smisfet (ownm ¥-mi$m £ *u 
mum i tmiui sfet^^- miii^u nvy/i/v-^A-cM^ii, 

Buias 3 nmm 6 m i s fet^- Mii^f nmo 
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&m 2 0 0 2 - 3 5 6 1 2 7 ^- v I 9/ 

ttris^ 7 tmsM i sfew- hms*±#u ->u 3>-e^$^ 

ituffiftl 2 ¥$^KI±«EEri*l=|Jfln$ *i*4MIM*^*o 
[fjf*^3 3] 

mmm3 tm 4mi sfet^- mi^tse?- Ksucg&asti. 

Huifin 5 i^7M i sfew- hitmmme tmsMi sfet<dvuj > 

fffSH6 t§8M I S FEToy- h t± wiUM 5 fc|7MI SFETW K U i > 

8MISFEWt^ ;H>I*£(i 7D-fr/ rVfflX-$> & ^if^to 
[If 3^ 3 4 ] 
If ^3 3 Kf£|£0¥#fl^fiKi3V>T, 

3 5 ] 

tfTSE£7MI SFETOl|v^Mftiiiei3MI SFET^LI^fJ: 
3 6 ] 

If ^3 UCf£|RO^#^a^*5V>T, 

BufSH 1 7t?MI£ 8 M I SFET(iv^f*Lti^A>7>> MMI SFETtft 
mffSftl 2 14 n It* h ^«f 0 

[0 0 0 1 ] 
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$:%rmiZ, ^fl^S, #&CSRAM (Static Random Access Memory) ^tgfic 
2 if- -y 7°^ 'J, v^^n/Dtyt, y^fALSKj:^ 

[0 0 0 2] 

#1^11; 1 fcf±, * ? -f -y ?MRAM£S0If#jttc1-& 1 1 i> ^ V -t;ucoN 

f - * ^mosfett^m $ n z> ?m 7 ^ I lit £ -9- r 7 - K^^fi -e® 3: kmj&l 
mi&^^y^-^m&^wmL, mmtmtzti&t^iz, itrnMn^v^^mmz 

mttm2 Kf±, SO IJp££7tt±^- h^li)g|]¥££^;i&- ^MOS 

#ft3Cii£ 3Cli, ny^^SOI *«_L $ *l 7t:PM0S F7>y^^^* 
- MS^Piy- MS, DRAMi:M^-tWSO I ft*£±0J&£ ttfc 
PMOSh ^> Ml^Nir- hm®t^»j&l-£f#j£^^£;a-c 

4 SOI Wfcfr t>y'J3>SS tfifcHW £ iS#5tfJ t3 |£ir LTy'J 

n >JH CDRAMOny 7^ £ ^^tv^ 0 ^ >; -tr ;ix 

I*JOT^-tr^ h 7 >v^^OL^vMit^i* < ^> 7tz*>. y'J n >^;|£|*j<7) 7^;v 

#if«5^a, r;u xm&t ltso Hiitt ->'; =» ymmMMzm-f&D 
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[0 0 0 31 

mvfxm 1 1 

&m 2002-53168 

[#^i2] 

#HS¥ 7 - 1 0 6 5 7 9 tt&i 

1112 0 0 1 - 3 6 0 3 7 
[#i™4] 

10-303385 
5 ] 

£ff W¥ 8 - 2 1 3 5 6 2 ^>fR 
[0 0 0 4] 

o 

4-ft0.2V~0.6VfIS^-e<7)j6:«J±ft!j^^*$tL^ o fi*JEKfc& 

• if Lmiwtz&^mi^-'yy^wpL, $ ^^o.o8umW$<^/^;v^ ~> 

'J n > o ##:ttti± L i i/^lf o Wlli f:*!), SR 

SO I (Semiconductor On Insulator) , (Full Deple t ion Ty 

pe) SOISRtli, -> i; n > -casKd >f y7°y<Dt§h Wiz£& L § vM! 
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— ^^1S O I "Cti h 7 y VTs 9<D L^iWIti, fltilft L£ WiI<7>MISF 
ET^fMi-^cO^Si|-e^)^>o ®lxJ*\ EI 1 3 ^7ts-f£ o 3 0 0MHzJil±<7) 
if^lWM^Tv^ SRAM (HIGH SPEED) T? \t * * } ) -fc^SB"CPMMISFETO L # 
0 . 5 - - 0 . 3 V, NMMISFET<7> L # v 0 . 2 - 0 . 4 VfiS 
, nvy^g|5-ePMMISFET<7)Liv^VT^-0. 3 — 0. IV, NMMISFETO L 
ivHIVWO. 1~0. 3V^IJg, **f>*Ltv>4o 1 0 0MHz~ 3 0 0lMz<DM 
mW^SRAM (STANDARD), {Sm^^l" %> 1 0 0 MH z &T<?) SRAM (LOW POWER) "C 
&|5M§^> Slj^^ftii^m^coL^v^t^^-t^MISFET^Sii^^o L^L& 
tf ? £>, [H 1 4 tc^i-J; 9 tra-i-fflv^tL-Cv^^'; y'J n >-CPM W^t/^ri 
A^tLfvi^— h WMW^- T> ;l/MMISFET, *° 'J y'Jn> TNM<W*£« ? y£ A £ 

hm^<7)N^-Y^;i/SIMISFETtr(±, L ^ Wg-C(it!jfP^£>^& L § 
OMISFET£^J&t"&-£^#&V* 0 ^>^±CM$ti^MI SFETtft 

ftfcfiWJtfcggx.-Cfc, Llv>f«Cli:< ^t^9PflS^*^o 

/^^±tjg)S$tifcMI S F E T(i«m^^m^mfiX(i^«fit 
^itLTv^^tc^L, S O I -e(±f--r^^S^it<0«fi^J®$tL-r\ 7n 
-T'f yyWBt %^X^htz*bJ A XKM^h^^ T^m^Jh^o S0Bc£;v>T 
^f-^^;uff^filt^$iJI^1-^^J:v^^ [wjigmMMISFET-eT-^, ?-^*;HS*Jc 
l$ / jfW.ZfcX^Z>tzi&, MISFEW^£«£[^ ? <J^ t £ 19 , ffiff <9*iA£}3 < - <!: 
K * S o 

(OJf^^^ioo, L fcSfrffc £ ^fiE1" 4 S0I*« * ffl v > /cSRAM^ 'J fgftO 

-5 - t K * * o 

[0 0 0 5] 

[sue * #&-t & £ #><v^m 
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SRAM^ -t >J -fc ;WC J3 T „ IEUjMISFET<7)^- * ^MfciMMlZ 70-f^> 
^>f -TV y K*Rtwi3^r»±, l&SM^'Atii^0K, T1-uym&, SOI ft K 

[0 0 0 6] 

<H«!l l > 

-C-^l) S R AM^ ^ 'J -t;^IIf Lf:f 7° 1 0 14, ¥##&Bt@B&<E>--SB£^ 
Ltv^T, < H^^'JTl/^ 1 1 1 7i» ? S0I (Semiconductor On Insulator 

^^'JTU^f 1 1 1 «SfcOlf y h«ft (BT.BB) »7 - KM (WL) 

£: <D3c£ ICgfiS ffiStO S RAM^^e'j-tr^ (CELL) h V y 9 A tit 
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- K£*U -?-*UCSc?^T 7- K K^^HU^i: <9 , IM£^7- Kit (WL) O 

tu#iHi-^EQ, if <^ m Lffl y ^ -r y rmm m -^ysr, » § &<^ffl y * ^ * -^ntHi 
(±, -t>^7>-7°0i& (107, 108) , y;?-*- v-r ^^^xmn (i 

0 3, 1 0 4) &£tfY*4 y^-®$& ( 1 0 5, 1 0 6)«n, f-U 
m^JHSS (15) £^LT, (DIN) <h , ^^<7)ll 

^thLr'-^(DOUT) ^S^tt^o f-^Aai*lK(l 5) it, x^ti^yy 

o [12 O fill ^^vg^^ ftLfM^ (READ 0P)£, ^ 2 +h-T ? 
^HfjfF (WRITE 0P)£tfLTv>£ o f%^tULKlfPi±, TF^^^^I^O'^ 
t^ATJ Zti&t, mmmffi Urt^rn- ^[fi]iE§i; J: 1} r^-n - K Zti, 7 - Kj» 
WL^SK^Wo W^'Jft-yWay^XffEQfi "L" ( "LO 
W" lx^;i/) "H" ( "HIGH" l^/l/) tc&«9, ff^ai Lffl Y^-f -y 

^flJ^ff^-YS R(± "H" frh n L" izmfe-fZo ZtHZ£*)\£y (BT, B 
B) mmm^S AX-t>7sTZ/7° ( 1 0 7, 1 0 8) Srfg 

ttfttSitKi f)Mlti^JilsLtf-^^f-^AtiJ^liK (10) 13 

m^&^tMW, r YV7,ibh^\$>7 u y ?&xt)ztiz> t, mmmns 1 1 5i*i 

<Dr^-?mmz± *) r*n- K£*i, 7- K*tWL/6 ? iliR$tL-5)o IW^-T 9 ';^ 
•V-v?.^ uy^Xit^-E Qii "L" "H" #§3i^fflY^^-7^ 

»HW-^YSW(± "L" frh "H" tc«^i-^ 0 [WIB#M^A*D I N«f-^ ? 
A^7770^t7^ h7>7 0 HMt, ^7F« (BT, BB) ^Xtl^ttr 

0 3 f±, 0 1 ©>tH^7W 1 1 1 ft<7)W8.<OA?T4 y ^I^^'J -fc;K9 
—o&7FLfci><D-e$>*), SOUWS^^o 1214 (±0 3 Kffi^fcfLTv* 
^^T- (MP1, MP 2, MN 1 , MN2, DTMN1, DTMN2) <7)H/r®$E 
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^t'J-b;i/ (DCELL) it, 1 2tO CMO S 4 9 <DAt) t 

$ *LT«j£ $ *L£ "7 U -7 I" • 7 n -7 -7° (fcflf P ^ -V * ;VMMISFET (MP1, 
MP 2) , IEKjNf--V^^MMISFET (MN1, MN2) fc, mU 

7 >j 7n? 7°<DUmy - KN L 2 0 hIB'tt / - KN R 2 0 t £ fcf y h II ( 

BT, BB) HiI^a^H«Mi-^*^Nf--V^^S[M I S F ET (DTMN1, 
DTMN2) T?flto££*t*o SOItl±B4{:^tJ:9(:. Hl^-$S H B H v '1 n > 

jv t ^2#.^ a e H -> v n >m ( 2 i o ) t KftMkm 2 0 8 ^aes $ *u m -> v 

n >®[*]tCM I S F ET»ft^«§(2 0 9)SM1 (2 0 7, 2 0 6 
) /$«c£*l£o Kfi(2 0 7)t:{iNl^«Wm$*i, l£tS«(2 0 6) 
^(iPMO^|^^±A$tiTv^ 0 Pft^;HMISFET(MPl, MP 
2)£> Nf-V^ ^MMISFET (MN 1 , MN2) Of^r ^T^JdcS KhWM ( 
2 0 9) (±KJ±«l&^n^»@e^^f±^$tL-r\ 7D-rr^ttffi t 
^iHMISFET (DTMN 1, DTMN2) Of- -V * ^t&^JjE $ *lhfflt$L ( 
2 0 9) ttmffi7W&Sft&E*ftfcgM£S*^ Kfi^M^tt-Cv^o SO I iz 
i+^iit^t^ EI4 n^i-J; n Kmi-it^ti^tifi-ffcZftrMJ&Zti, m 

/*)V*± ki&jSl Ztitz mi- it m ill (ni><Dit$km<n<y^)\s izf^ £ ti , 7i;v 

mfi liPf t^^lMISFET $*LTV^^ (i *S ORj^Sfi * * 

lltfiVDD, Nf t^;HMI S FET^fM$ttTv^^(±ftjg:OK)^ 

mi£-e**S?Jib*fi:vs SK»]fp$;ftTv*&<*>£*tu so I -ctisg^-etL-p 

MISFET (DTMN 1 3 DTMN 2) O^ * £ *l& ®i*tw«£E** 
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, Nf-**;l'S[DTMISFET (DTMN 1 , DTMN2) <D7— Hfttff 

mt&fttirtimmir&z t&m$)jt%& 0 \- t^-^^^mM^m^ttzM 

ISFETIJDT (Dynamic Threshold) M O S £ «£ tf*L, L # i/MBfcl&MfcfE 
i^tv^tt^tl,^ CI ti tc«fc 19 Nf t^^SD TMISFET (DTMN1, 
DTMN2) t7> )^BmMM ItZ it , 7 - KifSW L K $ ft h WR. K (£ C tz 

;UMD TMISFET (DTMN 1 DTMN 2 ) li-ftC* y#tl&Ofc£>, ?--V*;Wi 

-^S^£{«1-£-<b^-C££o a^twji, "H" \z 

o h*feliJ|gO— 8B£I&*U N-^^MHHMISFET (MN1, MN2) 

^HJfefll'Cti, Pft^^lMISFET(MPl, MP2)(7)y-7- VU4> 

&t mmmzfm zufzv-x, * * &&&& txfvvjyt, mmifc^m 
mmzr- hmmmzji-Lxmj&ztifzr- nit zmL-tzmmM isfe 

T£^ffl Ui^o LT&JBv>&$eMMISFETOS O I rtK5gj£$jrLfc|E 

£ • ra&NMM I S FETtgHK-f -?-<7)±K?MS*i&o P-f-^^M 

mi sfet^so i±tcf^-r^,viticj: rw oif^Mt^ 

MMISFET (MP1, MP2) <7>y-^ • K W >ffl<DW}ftW.l±$: ¥4 K«ffi 
JilT L * it tL If <b * v^mU ft ^ <b ft & i 1 7& ? T- # * o 

N7-**;H!MISFET (MN 1 , MN2) K^nTtMU ^ * t ^ 
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Tr^s«h4^ >j -?mn(nm^ n^^mmisfet (mni, mn2) <dv- 
<nmM2 > 

#i:^2ISOI (FDSOI) tc£v>-c. L§vMt^l£;e<^S£$?&1" 
flJ^Tj^o 01 3H^tia(^ ttWS R AM^t'J -b^SrSfttLTt-^S 
ti^Sli, 3 0 0MHz^±Oi^iStt^ ? ii^^n-CV^ SRAM (HIGH SPEED) "C t± * * 
'J-t^^-ePMMISFETOL^vHtVT^-O. 5 ~- 0. 3V, NMMISFETO L § 
fgVT/6 ? 0 . 2 - 0 . 4 o V y 9 ^T'PMMISFET<7) L § WgVT^- 0 . 3 - 

-0. 1 V, NMMISFETO L^vMifiVT^O. 1-0. 3V*IJK> *#><b*LT^& 0 
1 0 0MHz~3 0 0 MHz <£> SRAM (STANDARD) "Ctij* ■=£ 'J -b^gptrPMMISFET 

O L # vMIVT^^- 0 . 1 - - 0 . 8 V. NMMISFET<7) L £ v^VT^) ? 0 . 4 ~ 0 . 6 
VflJg, n ->* y ? ^TPMMISFETO L § wfjtVT^- 0 . 4 - - 0 . 2 V, NMMISFET 
OL^WfiVT^O. 2-0. & 1 0 0MHz JilTOSRAM( 

LOW POWER) ft-ii ;>< -t V -fe n v y ^ |$TPMMISFET<7) L # v^VTrt*- 0 . 

9 0 . 7 V, NMMISFETCO L § wfgVT^ 0 . 7-0. 9VflJ$, ^^^tlTv^ 

& 0 LXV-?W{fiL<D%\m<vtzsb, ^-ftii>r-h • y-^f B 1{:ov<7)t 
£ ft^B# um^^vjfttL^ > > > h M I SFET ttzZ>o 

, s r am^^'j t)^x^±^mx-mmmt}^±i'f\ PM-e';-**aE*«Jx.* 

-?&o ^<Dlo^Ltz±.X\ jg:m^M(LOWPOWER)-e(i+i^^^L^vMt 
*±£<, i£iIM(H I G H S P E E D) TiiMWt: L i v^f < , WMW. 
( S TANDARD)f'li, i&M^) tMMW^y >^^ilI$ti^/:*i:Plt 

J: d fc, jl^fflv^tLTv^^'; n >-ePM^^t/^ ? ViA^tL7t:r- ht 
MOP^^-^ NMMISFET, n >-eNM^^*Et/^V±A^n^r- hm^co 
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-5it**-e#J5rv»o ^-T% 5IW#^Ottf^Oie*, Ell 2C^tIt©ii ( 
SUB) , r-hM^f (GATEMAT) , y- htl^Ati^t^if I (GAT 
EIMP) , SOIS^O^/nM T ^OfllMSOIVBB) :ti:J:f), 
^g<7) L i Wg £SRAM^ 'J -b (SRAM) t n v y ? U (LOGIC) ■C^t? § * 
ifcj&nsTflfcfcfcofco SO IS#(SO I)0*-eW(BULK)*|fS4^S 
O I i«(SO I S UB)H&it& L#v><fg<7)f£^jv£fi_tic, S O I i#(so 
I)tW(BULK)*ttSA/fr»J y FIt(HYBR I DSUB)Ki3tt 

(GATEMAT) , ^- Hi^ftAt^ W^ill (GATEIMP) (2 1£ t:Kj§#? "C 

A1--5>^Mt/<^2»mM (GATEIMP) T\ P fc|E1R$*irt: & OJ±, PMf-C'* 
S7 7|t#ov (B F 2 ) fHt>ttAU:^t, N <h f£m£ *Lfc <*>ti, 
NSMt^^I (P) , flk3(f (As) ^^t>SAL/;4 0t*4o VER 
T I C ALMO S £tffi.ZtLfzi><Dl±* nt&W 1 t^/:l!M ISFET^rffl 

RAM^^'Jti^ItL/:L S I CM^L^^MI S FETORS 

Hflfefll 1 <7)7n-rM >^^^^fo^SRAMt^»0J^T<7)^»J^ffl^^t> 

m 5 tt, r y K^£fflv*fc»^03M*fl^tt3 0 0 <7>-H?!l£7jctrn y 
^0-e** o ^5ISO I 0 8_LKJ±, SRAM^^'JTU^ 3 0 3 

, * 'j MSIK 3 0 4, CPU01& 3 0 5, n > Y n -;H3g& 3 0 6 t!> ? ?M 
$ tLT v> ^ B SOI iRCJUIW^^ ^ v 'J n 3 0 9 K it , TtD^HK 

3 0 1, >^';tiJ^HI^Ol&fpmJE^aiJ^1-^*^^^ y^®&3 0 2, AtB 
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0 SO I*#tc«BESrenJn-r*j(t*«4 0 O^fifc^ttTv^o s 
O I SttfcWE&^fln-f *ifcW*IU 0 0 fi, SOI iz&J&Ztifcm^K&tiL'H 

epJjnSti&BEEfc^— KSO lSfti:^t4/:i6, SO I&fl^J*£ffltr 
J:9C , J>»Mlti'^o o^t), /^^^tt'tS O I *#<hP«L 

T^-n^mjE&3 0 1 (iS R AM^^'J ^ ^OtM^mEE££)£t-£ P$Btlli&£ All 

^^ISO 1113 0 8 K^j££*iTv>£ S R AM^^'J T W 3 0 3 -*v* 
X=r> bn-;Hl]K§3 0 6, is X XfC P UEH& 3 0 5<Dtpt?? 'Jf^ *;W^J£l 

J&Jfi £ *i, N f - * ;HHMISFETO h P M<D stf 'J *> U n > "CffM $ tfC 

S^SS O im*&3 0 8 tc^$ix-Cv»-6^^e'J1Wffll|HlK3 0 

4 p ums§3 o 5 i*j<7)^ »; x-f *^^-effiffl$*L*. p^^^^mmisfet 

is J: tfN ^ -Y * ;i/MMISFET<7) h «ti P M<0 > V 3 > ^"7- A T'f^ $ 
ti&o ^2IS0 I flit 3 0 9 Ol^ii^m^TOy'J 3 ffl 
x.tf 3 VO«ffi**EIlJo$^^:»^, SRAM^'jTl^ 3 0 Z^^^uy Yu 
-;i/@K3 0 6, &cfcU f CPU|o]S§3 0 5 0cft^ «;-r>r *;i//UWfffl$ 
ftTv>&P^**A'SMISFETOL£vMI«:- 1. OVf:, Nft ^ ^MMISFETco 
L§v>tt*0. 6VC, ^^e';iWH»llItt3 0 4^CPUEIi£&3 0 5|*J<7)^ 

>; -r>f tfJW^TMEffiStt*, P^^MMISFETO L £ Wit£- 0 . 3 Vic, 
N * * ;UMMISFETC0 L § Wit * 0 . 3 v K&jg-f tf ? -e # h o 
7tn^iK3 0 1, til^^7fffi3 0 2, Atti^HM 3 0 7 f±, 
i)uy$fM2> 0 9i:M$ti, f x^;^HISioii: <t o T L ^ ^$Ll&fi:Mfc%!k 

J^iCif), SOI Jbt- S R AM-fc <fc X/MMM^, t>3IIII&&^Jdc LT & 
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±I£#3g#:^--7 -7°3 0 0<7>d ^^^LfflSRAM^-^'jrt^^i-^. ;><^'j-fc;l/ 
7 1/^ 3 0 3, ;* -t 'J -tr;V$IJ^HIS§ 3 0 4, AtB^HISS 3 0 7. 4 y 

®&(D-U£^LX&>Q , ^4^IS0 Hflil 0 1 hA;^y'J n 1 

n-cv^M i s f e t <DmRm&*m&<vmftm&<Dmm&i tzia&mmz&m: 

LxmLtZo 

»SRAM^^')-t^ (CELL00, CELLO 1, CELL10, CE 

■r*e ^'jr w i i i (i^^iso immi o i±nfM$tt*o 

^t'J-b^CELLOOtt, 1 H<DCMO S >f W?- * <D\tJ t 
mztirmmzti&y) - yv y-f (P^*;H!JMISFET (MPl, MP 2 
) , Nft^^lh7>y^^ (MN1, MN2) -Cfl|j&£*L£) fc, mfffi^'J 
•^•707 7"<7>ffi'lf V - KNL 0 hffilfy - KNR 0 t * tf y (B T 0 , 
BBO) naiWWtwJI^-t&Nf-^^^tEUIISFET (MN3, MN4) fc"Cfl|tfc$ 
*l£ 0 N^-V^MMISFET (MN3, MN4) 7-KiWL 

WiZtirmf&zn&y') yy° • ? u ^ (p^^mmisfet (MP3, MP4 

) , Nft^^IF7>v7^ (MN5, MN6) £, itufE"? U 

7 7'-70'7 -fOUHtiS - KNL 1 fcfBttcy -KNRl^eyM (B T 1 , 
BB1) na^WUefig-rSN^^^^MMISFET (MN7, MN8) 
ti^o N * * ;WMMISFET (MN 7 , MN8) (7)^- MSCIi, 7-KiWL 
Otf&ffiZtiZo S^') -fc;Wi, li^l-Ciffl^^t'J-b^ (DCELL) 
fc&Jflu 7 - K*f^O y >f X £«J-f £ - * f t? # & o 

-t>XT yfm^ ( 1 0 7, 1 0 8) hT>"/@i& (1 0 9, 11 
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0) tyjft-y-f n^^fXEIK ( 1 0 3, 1 0 4) & J: XfY y -^HJSS 
( 1 0 5, 1 0 6) 9 A0M^m^a^-^£ o 

ftUflHf-^ (SA, YSW, YSR, EQ) £ n > h a - )V-fZ> i > Y n - ;HIll& 
1 1 6 *3 «£ 1^7 - Kilft (WLO, WL1) ^7^-Kt^7-Kf*3-^-K7 
JsmV&l 1 5* s E«$n-6o m±C»[nIS^(ii-^TS O I 1 0 1 i:M?ti 

n > h n-;i/®j& l l 6 is «tt>*7- Kr*3-/- Vy4 ^mg£ l l 5 <nW)YtW± 
^MtatllVD Dili, 119 £4h LT«iHm& V D D 

M£;ix£o tS^^ff 1 1 9 (± P ^ -V ^ ^MMISFET 1 9 £ffl^TffJ&£*L, 
- hSM^fiflfiJWi-^P SW^il^ii^o *iSU>f 119 l± j* V fNUP El 

ILf:Nf t^iUM I S F ETS^P tNf t^^lM I S F E T^^rt 
fflgffi t(Of| Kf£&t & - t i> o 

1 2 0 t^^^S^&^T*-* D I N 0 SrfEi&LTDWO Lt7 
/f hr> yniK 10 91: xjji-2>m&-c$> *), P ^ ^ * ^MMISFETM P 2 0 <h N 
^ ^ * ;i^MMISFETM N 2 0 i 0 $ *i £ 0 

A7JIUK&1 2 2l±^B^fc<a#£&*T'-*D I N 1 £IEK)LTDW1 lt7 
4 hT> 7°m$& 1 1 OK XJji-2>®&-?& i), ;i/MMISFETM P 2 2 £ N 

* * ;VMMISFETM N 2 2 J; ^ f#J& $ ti& 0 
m^JllIK 1 2 1 (±-b>^T v^EIKoai^M-^DR 0 £IEjKjL"CDOUT 0 <h L 
T^SB^ai^Jl"'2>lHlj^-e^)D, P ^ ^ ^ ^MMISFETM P 2 1 tNf JVMMISF 
ETMN 2 1 «t l9f#J&£ti&o 

atfj[II*& 1 2 3 l±-b>*T >7 o 0iSoai^jS-^DR l £f£l&LTDOUT 1 L 
EJ^-Cab «9 , P ^ * ^MMISFETM P 2 3 tNf ^MMISF 
ETMN 2 3 =fc nmi&Zti&o W6&*4 ? 1 1 9 is «fc t^A^EHS (12 0, 

12 2), m#0S& (121, 123) i/ n 1 0 2 tcBJ*$*t 
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2 1011, i^SlSO I Hit 2 1 7 fcy*Jl/*->U ^ ymM2 2 4 <t 

ti&o S I MO X (Separation By Implanted Oxygen) SCJ: *Ui\ SO I 3fe#<£> 

M:£ti&£<>6, ^HOJ; 9 ^/s;w^^2 24t S O I g|5 2 1 7 tf>SEMa*R US 3 
T\ _tK3&j£$*lfcM I SFETtSO I ^ffM^n/jMI SFET^r 

- h#feltM2 o 4^^isicx^-eMaS-t^-<t75 ? -e#^o fau 

s o i ^^/^v^^ofi^^^riAXfiT'it^^-^^^^^o — Hi 

^^2#S#*«*#fe*fM^^LTIA^#ltTSO I iJ&m-r&m& (Wafer Bon 
ding) »±, ^fl^ffitt, 01#2»^Mt^lfMcO-SI5^^^^>^^J: OPt* 
L, H2^#«» ? StliL7t:^®^*T-^?FM-r^>^^> SOI«5tWflS 
?>OTo;tJ£^& "9 , M;i/*±K^j£$;ftrt:M I SFETiSOI 

fcMi sfew- M&$*jg2 o 4^*rai:xe-c«jtf*-tt±t?# : 5:v^* 

SO IfSit2 1 7tli, Nf-^^;i^MMISFET2 1 5tPft^ Jl^MMISFET 2 1 4 
Ot£tfeJg206,207a s , «ifc&*BK[:ll2 0 8^y') 3>«K3&j£S*L, 7^- 

^K^bM2 o 5 t,z£^xsomifcmzmfczti&msFEmmmMmx"$)'?xi> 
K^izfrmzn&o ^ >ffi^2 2 4-e«, ^s^«^2 1 o fcrasm 

220 mm p a^s^fnt 2 2 0 1*1 aigiiit tPN 

I^^ltt-SNI^ J-;P#«#:fIlt2 2 l^^iiio PM#'W4Ht2 2 
OKI*, ^^#MitlcmfiVbb2(HIj^P , g<7)fg:i/^^«JE, SMMflO £{ft*&U 
PI*t^«2 2 0«ISJ: (?ft<P»l**M<*>#&«SB2 3 1 RV\ PI 
#2*#:Mlt2 2 0 t?m&* : J&J&-f2>N?- J r>*)l<M I SFET 2 2 2 0NI<7) 

2 3 0«$^ o NS###fHt2 2 1 Kl±, &¥3M*^i*K«ffcVb 
b3(EIB&rtoM*lMtMtffi)fc'&#&U NS###^2 2 1 0?FIE»SSi «J A 

< ras*ao#&««B2 4 1 n3m*#ii#2 2 1 t?m^Mi$L-f^v^^ 

>^;HMI SFET 2 2 3<7)PMC»rai2 3 l«Jfi?ii4 0 
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^tH4:H J tlSe SO I*fl£KttflE£epiHlL-CSO 

MI S F ET<7) L§v»ffiSra5-fb$**tw(i, trWl*? ±.\z3&&LZfihmi3k<OW> 

ffc*JEE«fc I) &:fc£fcWEE(0ix.tf, 3 V)0«JE«r^lSPl-4^S7&***o P 

ttS^i"* & ^^^±(c^mHit2 2 1 fctgitfco fc*EE& V b b 1 H 
lO^NltL, iEKffi^epjp-t^o d<af£jE(irtgfcOlll&«i: 19 ^l^lEt 

vb b 1 C3 v5gjsomffi*eninu Ni^i#iit2 2 o^^i^m^^ni^ 

<Z>«*5W&-C** 1 V*Ij£K-r&£. 1 0*^NS*fMt2 2 0 

* - k $ *u m^mit l * < * & « -^^^ * 3 v k 1- 

L £ vMit § < * & 1 £ K, GIDL miM&tm-t Z> S^* s * & o 

s o 1 &#K*jE£epani-**&mffl5 2 1 k±, *fl:^*&— nmffiSrenfln-r*^* 

, SO I«P«rHtrJ:9^';>^^^f *o 

yij n>_LtCN^^^^MMISFET2 2 2 tPf + ^MMISFET 2 2 3^ 

f^2IS0 I flit 2 1 7Kti, ^-=6';-t^CELLi3J:^-t>XT>-7 0 [Il^ 

(107, 108) , h7>» (10 9, 110), rVf^-^"f 

3 7>fXiK (103, 104) , Y^-T (105, 106) , 3 > h 

n-^Sj&l 1 6, 7- K-7*3-r- K9<0*IIIf&l 1 5^Jsft$^4o '"W* 
> i; rr y^M 2 2 4 Kf±, ««[^ ^f-yfEIKl 1 9 £ «t CFA^HM^ (12 0, 1 
2 2), m^EIK (12 1, 12 3) tfl&WLZinko «aS^^f y^HIK 1 1 9 (± 

X (tiittfAf)^^ SO I±tSiini:7n-f^ >^«t^<9 
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, mim^ x ) was. zmm-f&z tumt^o *zx\ #»j£-et±, ^mi^^ 

P * * ^MMISFET 2 1 4 *±, -f- -V * frffifc 2 0 9, & <£ XfVWffl&M 2 0 6 t 
ffi^ $ V - * • K V 4 > mm, Y- h @£<tflfl 2 0 4, PI^/F^tl^m $ 

*i£ -> «; n > y^v^-) a 2 o 3 x~j&j& £ h w&xmi& znz>o 

N -f- \ * ^MMISFET 2 1 5(±, ^*;Hf$c2 0 9, is «fc £/NMJ£ifcJS 2 0 7t 
£ *i& V • K W h SMfcHS 2 0 4 , P MWi&W&A $ 

Pff^ ^MMISFET 2 2 3 (±, N Vx-flsffiA 2 2 1, io «t PMJ£ifc« 2 3 5 t? 

&&ztL&v-x-h~i"t >mm, r- h mtm 204, h *s 2 0 2 -e* 

N -f - * * ^MMISFET 2 2 2 f±, P 2 2 0, i3 <£ ^Nltil 2 3 0t 

M$^y-^- K 4 h BfcffcBS 2 0 4, h *« 2 0 2 T*« 

P f- -V * ;i/MMISFET 2 2 3 tNft^ ^MMISFET 2 2 2 fct/W^-LK^J&Stfr 

&3M<Z>fo#k\t<?>tz*b\z^ S0I±<7)MISFETt ^r - MiCy'J n>^>v 

?±AL, N^^^^MMISFET^r- h *MKt±NM^£t7£y±A1-£ - <h ri^fSft 
"Ccb -5> o 

-ny%M2 1 0 WW*SH;:*&*SB2 1 1 Sr^ttaTJ: OSEE (tztx.il 3 
V) &eiJira-*-*£fcK:«fc «9, ^2SS O Iffit2 1 7 Pf^r^ 
fl/MMISFETO L § vHI £ - 0 . 3VC, Nft^ ;i/MMISFETO L § vHfi * 0 . 3 
V «h75 ? T^^>o /^^>'j3>i«tli, N^i^iS2 2 l©lfiS: 
HteI" * -^;M&«S& 2 4 1 UlflVC, P 2 x-A>®8L 2 

2 oom^^H^-r^>fca6H'>i;^mfi5 2 3 1 \z&m$Lo vzm&ir&zt 

Ci 19, VbblJ: i)eniHI$n4«EEtcJ:o"CL§v»ffl[7J s |g'ffc-t&Clt*±«:v»o 
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J^±H«t 0, SOI v<; n><7VW 71J y h- ilMSt" S R AMio J; IFMtB. 

-f , soi <7>#14 £ n*Pj| tzf ijffl i- tf ? -<7 # & o £e*^ ^ v n > ± k jfc 

JSKStLfcSRAMKJt^T, S R AM-t;K7)^mBE-eo^»jfp, 'J-?« 

EI8(±, SRAM^^'JTU^f 3 0 3©*CSO iSf 3 0 8 %&mLtzW&M 
X&2> 0 uify jr&w&mWlYptDtziblzi*. * * V HHHW0I& 3 1 1, yf^n^h 
n-;HUSS3 1 3 WC P U 3 1 2 £SO II#Mt^^^ J Ii Lv> 0 L 

, M&T.mfi*W&t%2>o /^l/^*K^UflflJ#P[IIS&3 
1 l , /s^rr > h n-;na»3 1 3 #0*0 PU312, SOI afrffcKmJBESrSJfln 

Hl^-frtv^o $ff^|-CliSO l3£#K*ffi*flJfln-*-&*&TO4 0 0(^^ 

«;-t;i/ru^f 303 £H^5£j£$*l&'J zsymzi&j&ztL&o 

<WJ3) 

0 S R AM^^V^^^^«$^7t^^g<7)^il^^ov^-r^-r^o - 
^icd: *)^^'J 7 K3&KKJfc^ M^tXfl^W^^^tL^o 0 9li, I8<7)7 
n y ^|3rt<a»j£$*i&|lll&?-^-C&S O I «3 0 8 CML/:M-C*4o 
773 2 0^H> #KiFUBSRAlM * »; ^#^E"t £ > ^^'J-t^Tl/ 
^ 3 0 3, p< *'J -fc;W|fW[IIg&3 0 4 , AtbtHUlE&3 0 7 , S^ll^^f y^H] 

s§3 0 2 ^nm^Ltiiy<D^m 1 o k^i- 0 ^sfl^E-c&a sRAMf 7 7 s . 

htiX^^U I S F E T^otv^o L • 1 

ibH£-c£>£ 0 mi oiza^xy- h*B$wj?< is^-cv^m i sfe Toy- 
h*fiit±#u ->•; =/ >> r- bUfr&n<uztix^2>M i s feto^- h 
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^^E'J-lr;VCELL*^tTv^P^^^;i/MMISFET(MP 3 1- 3 4)coY~ 
F tl(iNI<?)'f 'J y 'J 3 >T"M ? ti, N^**;mMISFET(MN 3 1-3 8) 
<DY- MII±P1^*°'J 3>-CM?*itv^o m^^^ y^^rfS 

ILti/^Pff ;vMMISFET (MP 1 1 9) W^- MSiNS«*°'J v 'J 3 
>-C?fM£*L&o -€-jftJ^O[HljJ§-Cfi, P^-v^;i/MMISFETi3 J: tfN * * ;Hl 
MISFET<7)r- UlliPSOv'J a>y)V7=.^A"CM^fiX^^>o 

mi i n^mMnxmmzti&Mi sfet<w®8je^hi£^L"cv*&o misfet 

, i^lilv^: 7 - ^ KM 205CJ:ot^?tLt(/^ o ffl$L2 1 6 t± 
S R AM^ t'J-b^CELLfeJ: tntiS* ^7f 139 j&^JS;S *l£^J*-e* •? 
, P f - -V * ^MMISFET 2 1 2 tNf t7> ;i/MMISFET 2 1 3 7^J& $*ltv»i c fl 
#2 1 7{iSRAM^*';-t^CELLJ!sJL^Oia»(igi 0XY- h8&#5&*»< 
IB«$tLTV^MI SFET**"T&|oIK)^JS$^ , rv>&^«-e*l), P^ 
^^;i/MMISFET2 1 4 <hN^- J r^;i/gyMISFET2 1 5 *LTV*& 0 
P -v * ;l/MMISFET 2 1 2 l±, -V * ^fUt 2 0 9, j3 «t P Mt£ifc/f 2 0 6 t 
ii?^V-^-Kl/>f h ^kfll 2 0 4, Nl^Jv"jr/20 

1 "CI&J&Ztl&Y- H*"Cii?*l5o N^^^;l/MMISFET2 1 3 ti, 

2 0 9, *3 «fc tfNMiEtfeW 2 0 7 Xfc$L gsHSV-^-KW 
- h StffcM 2 0 4, Pl* ,| Jy'j3>2 0 2 $ *L& h **-CfllJfi £ 

<?> o 

P * ^MMISFET 2 1 4 (±, -V * ;Hf It 2 0 9, «t Xf P SlfctfcJf 2 0 6T* 
1&J&Zti2> V-7s> YV4 ymU, V- hmitm2 0 4 , Ply'jn^m- 
^A 2 0 3-^fM^tL^^- h*«t?fl|^$tL*o Nf L ^^^SMISFET2 1 5 (± 
, ft^«2 0 9, isJ^NM^ifcif 2 0 7«?^ V-*- KW > 
Y- YWitWk2 0 4, PIy'Jn>^r>v- 7 A2 0 3T«$tLl,y- 

y U 3 >S« 2 1 0 tclISi 1 2 1 1 i ll± (f:ti(f3V) ^ttt^^i 
«t IJ , fii 2 1 6 KT&tfc ZtihV^^* ;i/MMISFET<7) L § wffi£ - 1 . OVC 
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, N^^MMISFETOL^ 0. 6VK, ^2 1 7CM$*lS 

P ^ *^MMISFET<7) 0. 3Vtc, N^^r * ;H!MISFET<7> L £ v><ffi 

£0. 3 Vtc1--2>- ttfX^Z> 0 ft> ^co^T-IW^M^tiTv^^MffiiJ^ 

^s-ta^Kti, so i Kfmz*itzm%&tn.i±.zm&x^tzt)^ bga( 

Ball Grid Array) IC LtW"? •;/ K^J&-C§ 4* w? 7 v Srfijffl 

CELL (ij^ L § i/ Mit fife U — ^* X<7)r*— ^i^t^/^oTft; i:4^o 
* -Y y PI 1 9^Li Hit V - * * S ®«T? § , * * 

j^±^<£ 0, soi ±i:s r KM&±xfmmmv&*Mj&vx%m&mzmm% l 

L^®.<D{Xh^%*W^bfrkffl£X~$>ii&, §&53^SMS0I (Partial 
Depletion)S0I£ffiv^T & iv> 0 
[0 0 0 7] 

K i ti {£*, S O I M ^foTHI fcftil * L § v vfji £ % & z t tfX § 

[mi] 

mmm 1 iz&t>2>¥&fcmm:<n®&mo 

[HI 2] 

mmm 1 t:#fc^fi^t^imifc 
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